CHAPTER V

SUMMARY OF FORECAST VERIFICATION DATA

1. COMPARISON OF OBJECTIVE TECHNIQUES
a. GENERAL:

Verification of objective fore-
casting techniques has been continuous
since 1967, although year-to-year modifica-
tions and improvements have prevented any
long period comparisons of more than a few
of the techniques. None of the objective
forecasts used now go beyond the simple
steering cocept of a point vortex in a
smoothed flow field with adjustments based
on past movement. Intensification and its
important relationship to movement are ex-
cluded in all objective forecasts.

b. DISCUSSION OF OBJECTIVE TECHNIQUES:

(1) EXTRAPOLATION - Past 12Z-hour
movement is extrapolated to 24 and 48
hours.

(2) ARAKAWA (1963) - Grid overlay
values of surface pressure are entered in-
to regression equations. Previously hand
computed, computations were computerized
during the latter half of the 1972 season.

(3) HATRACK 700 mb, 500 mb
(Hardie, 1967) - Point vortex advected on
the 700-mb and 500-mb analysis or prognos-
tic SR (space mean) field in six-hour time
steps out through 84 hours (without bias
correction).

(4) MOHATT 700/500 - A modification
to HATRACK. It computes the previous 12-
hour forecast error and applies a bias cor-
rection to forecasted positions.

(5) TYRACK - Tropical cyclone move-
ment forecast on FLEWEACEN Pearl tropical
fields (Herbert, 1968). This technique was
lost on 23 September 1972 when the FLEWEA-
CEN Pearl tropical fields were replaced by
FLENUMWEACEN Monterey's global band upper
air (GBUA) progs.

(6) TSGLOB - Modification of the
basic TYRACK to use the. FNWC Monterey GBUA
progs. Further modifications by the JTWC
provided forecasts out to 72 hours. Due to
the similarity between the two programs,
TYRACK and TSGLOB results have been com-
bined under TSGLOB.

(7) TYFOON-72 - Modified version of
the basic TYFOON program (Jarrell and
Somervell, 1970). The program outputs
forecast positions as the centers of pro-
bability ellipses out to 72 hours based on
a group of analog storms which occurred
within a time/space envelope centered
about the date and position of the storm
being forecast. Ellipses are based on the
analog population weighted according to
similarity to the existing storm.

c. TESTING AND RESULTS:

Table 5-1 presents a homogeneous
comparison of all techniques used. The
official JTWC forecast is included for
comparison. The comparison reveals that
the TYFOON-72 program was, on the average,
superior to all existing techniques, yet
inferior to the official JTWC forecasts.
Research continues in an effort to imprgve
the objective techniques used by the JTWC.

2. SUMMARY OF TROPICAL CYCLONE
FORMATION ALERTS

The Tropical Cyclone Alert message, in
its third year of use, provided JTWC with
a means to adequately warn DOD activities
of potentially dangerous tropical disturb-
ances which normally had not reached the
tropical depression stage.

During 1972 there were 41 tropical
disturbances in the western North Pacific
for which alerts were issued. The total
number of alerts, including extensions
was 72. Twelve alert systems were not
subsequently placed in warning status.
Twenty-eight of the 32 tropical cyclones
placed in warning status during 1972 were
initially covered by formation alerts.

SUMMARY
ALERT SYSTEMS TOTAL

NO. OF WHICH BECAME NUMBERED

ALERT NUMBERED TROPICAL | DEVELOPMENT

SYSTEMS | TROPICAL CYCLONES | CYCLONES RATE
1970 32 18 27 56%
1971 48 33 - 37 69%
1972 41 29 32 71%
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3. ANNUAL FORECAST VERIFICATION

Forecast positions for the 24-, 48-,
and 72-hour forecasts are verified only as
long as the best track analysis estimates
winds in excess of 35 kt for tropical
cyclones which reach typhoon intensity.

In addition to this method of veri-
fying absolute error distance, a computa-
tion of closest distance to the best track
(right angle error) has been included to
indicate the demonstrated ability to fore-
cast the path of motion without regard to
speed.

The following tables and figures are
presented to graphically depict the dis-
tribution of forecasting error in JTWC
forecasts.
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TABLE 5-2. JTWC ANNUAL AVERAGE FORECAST
ERROR

24 HR 48 HR 72 HR
1950-58 170 --- ---
1959 *117 %267 -
1960 177 354 ---
1961 136 274 ---
1962 144 287 476
1963 127 246 374
1964 133 284 429
1965 151 303 418
1966 136 280 432
1967 125 276 414
1968 105 229 337
1969 111 237 349
1970 98 181 272
1971 99 203 308
1972 116 245 382

*Forecast positions north of 35N were not verified.
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4. SUMMARY OF INDIVIDUAL TROPICAL
STORM VERIFICATION

(Average errors

TABLE 5-3.

1972 JTWC ERROR SUMMARY

are given in nautical miles)

*Includes only forecasts on cyclones that became typhoons and only when

WARNING 24 HOUR 48 HOUR 72 _HOUR
POSIT KT ANGLE ¥~ TFE5T RT A 5
CYCLONE ERROR _ERROR _ WRNGS ERROR ERROR _ CASES ' ERROR ERROR  CASES ERROR ERROR  CASES

1. TY KIT 29 18 15 114 76 11 218 172 5 --- - -
2. 1D 02 - 85 72 5 207 207 1 - --- -- --- .- --
3. TY LOLA 19 13 26 127 84 22 356 211 17 784 461 7
4. TS MAMIE~ 27 16 5 92- 52 1 - - -- --- o --
S. TS NINA 44 23 3 --- --- -- --- --- -- --- --- --
6. TY ORA 21 16 19 107 61 15 241 96 8 404 128 4
7. TY PHYLLIS 23 16 38 137 82 34 3318 208 27 522: 327 23
8. TY RITA 20 12 79 118 80 75 260 183 69 386 222 61
9. TY SUSAN 10 28 29 148 108 25 216 186 13 416 399 2
10. TY TESS 27 18 64 114 68 60 237 139 47 346 208 43
11. TS VIOLA 52 35 7 2224 151 3 --- --- -- - --- -
12, TS WINNIE 29 27 7 107 72 3 —-- --- -- --- - --
13. TY ALICE 23 14 26 116 48 22 224 78 17 397 132 11
14. TY BETTY~ 15 10 35 87 66 31 179~ 147 24 296~ 236 20
16. TY CORA 32 12 1s 97+ 33 11 120~ 46 6 178- 66 2
15. TS DORIS 25 12 12 118 99 8 - - -- --- .- --
17. TY ELSIE 16 11 16 108 85 12 3022 270 6 - - -
18. TY FLOSSIE - 20 14 25 75 44 21 99 72 9 125~ 106 5
19. T5 GRACE 31 17 11 165+ 96 s --- .- -- - .- -
20. TY HELEN 20 13 15 95~ 45 11 326+ 68 6 623~ 118 2
21, TD 21— 112 70 7 98- 66 3 --- --- -- - --- -
22. TY IDAY 21 9 29 156> 68 25 353 121 18 634~ 207 14
23. (CENTRAL PACIFIC HURRICANE CENTER)

24. TS KATHY 38 19 19 199> 109 15 338 198 11 238 279 5
25. TY LORNA 14 12 8 128 117 4 --- --- - B --- --
26. TY MARIE 22 15 27 122 60 23 255 109 16 289~ 130 12
27. TY NANCY 25 14 22 135 98 18 282 197 13 422 246 9
28. TY OLGA 21 12 30 136 71 26 263 123 22 420 136 18
29. TY PAMELA 27 15 18 121 86 14 161" 108 10 155- 48 6
30. TY RUBY - 18 11 23 84« 45 19 161~ 112 15 279~ 194 1
31, TY SALLY — 21 15 16 90~ 42 12 178- 129 8 287- 250 4
32. TY THERESE~ 16 10 36 89~ 60 32 161- 84 25 252" 126 21
33. TS VIOLET 36 23 30 83~ 53 26 193— 14§ 9 330 250 9
ALL FORECASTS 25 16 717 117 72 588 245 146 401 381 210 289
*TYPHOONS 22 14 601 116 70 519 245 145 377 382 207 272

verifying best track wind was 35 kt.
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1972 average vector and night angle enrors of 24~hn fonecasts.




S. TROPICAL STORM AND DEPRESSION DATA
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AVEHAGE FONECAST ERNOR 20N 1sun YINM  12SNM 2ONM  TENM  Y9AM 25NN
AVEHAGE RIGHT ANGLE ERRON Tanm SANM 72NM 106NN 14AM  44NM  T20M 1ooun
AVERAGE nAletuuz QF IIND ERROR 10KIS  12KTS L18xTS l?KTs LoKTS  12K¥S  lexis 1IKS
AVERAGE B1AS OF WIND ERAUR =6KTS =1KTS ~16kTS =17KTS ~aKT5  =1KTh ~lex1S ~17nisS
NUMBER OF FonECAsIs 25 21 9 5 és 21 9 5

le 4 *®

101



BEST TRACK WARNING 26 HOUR FORECAST 48 HOUR FORECAST
ro . 5 T ERRORS T """ ERRCRS - - ERRORS
S3T ulun 051 WIND OST wIN POS w
13060007 15.0M 136.9. 30 15¢IN 136,26 30 41 o° 161N {;;.ot ‘23 ?f; -fgo --.foslT - “iNo DST wiNo
1306007 15446 136-65 40 leoON 136.0E 60 50 20 18.4N 133.2E B0 60 L.
1312002 16478 135.5c 50 lgeTn 135,SE 65 0 15 19.7N %ga.sz 80 56 %g %ﬁ:gﬁ {gg.gg 38 i;g {8
1318007 t706N 13476 50 17-5N 136.9E 65 13 15 20.4N 132.7€ 80 S7 10 232N 131,96 90 229 05
1400602 18,58 133,98 55 1843N 13401E 65 16 10 21.7N 131.8E 75 24 0 a4 Vo4 to
140600Z 194N 133.1E 70 19.5N 133.3E 70 13 0 22.7N 131.2E 90 63 10 Ss:;: i?o:oE igg 328 00
1412002 2041N 132.4E 70 20.0N 132.5€ 8¢ 8 10 23.4N 130.5E 95 145 . 9.7€ 1 35
1418007 21vin 132.0E 70 21.9N 131.8E 96 13 20 24.5N xgo.ae 95 191 ﬁg Ef,f" fz-, E 100 592 _—
1500007 22.4N 131+8E 75 2246N 131.0E 90 53 15 29.2N 13260E 75 78 -15 ceye =emgm  on  oe  am
1506007 23.6N 131+8E~B0 23+78 13146 90 12 10 30.4N 133.6€E 75 109 -25 -~ . e
1512002 25.0N 13200 go 25.3N 131.96 90 13 10 32.6N 1%§.a: 70 ;go 05 = e =e e
1518uus 2T.0N 132.5E€ 272N 132.4E 90 13 05 w=ym ccmes == e we cwmyn  me e ae
1600002 2743n 133.5€ 90 20.0N 133,38 85 21 05 aepe mncie me e ce meye memem  ac ee oo
1606002 Jis9N 134+8E 100 318N 134,B€ 9¢ 6 "10 emem mwmem e ee e maye w=mem an em ew
1012002 394N 13600E 65 347N 13643E 65 23 (0 wre= wemsm  m=  we me mege =emic em e oo
TYPHOONS WHILE WIND oVER 35KTS ALL FORECASTS
IARNlNG 24=HR 48.HR T72-HR WARNING 24=-KHk 4Y=HR 72~HR
AVERAGE FORECAST ERROR 18 9SNM  328NM  623NM 20NM  GSNM  J28NM  623NM
AVERAGE RIGHT ANGLE ER| ZNH 49Nm GUNM_ 118NKW 13NM 4SNM G8RM
AVERAGE MAGNITUDE OF NINO ERROR 12K15  TKTS  19kTS zaxrs 1IK¥S 1S 19kTs laex1s
AVERAGE BlAS OF wiND ERAQOR 11kTs 6KTS  L19xTS 28KTS 1LKTS  6KTS 19KkTS 8KT.
NUMBER OF FORECASTS 14 ° 11 g' F 15 1? 6 2z s
6 VA [~
TYPHOON 1DA
06002 17 SEp TO 06007 24 SEP
BEST TRACK wARN ING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
POSIT wIND POSI1 wWIND DST WiNg POSIT wIND DST wIND -PoSlT WIND UST WiND
L70600Z 1741N 15S.1E 30 17.2N 135.0E 30 & 00 17.9N L53.0€ 45 28% <5 wey- ~ - e -
1712002 16.9n 155.6E 30 17.0N IS5.1E 30 29 U 17.6N 1540t SO 206 =5 mey- - - =
1718002 16.5N 165645E 35 163N 1S56.7E 30 17 =5 ]5.5N 159.0t 55 52 =10 =vu- L
1800002 1643N 157.0L 45 165N 156.7E 50 21 S 16.5N 15647E 65 87 ~25 1T.4N 150.2E 75 132 1§
1806002 15.9N 187.6E 50 188N 157.9E 55 18 S 15.6N 1S9.6E 65 144 =15 JE6JEN L62.4E 75 539. S
1812002 I5¢5N 158.3E 55 15.5N 158.4E 060 6 5 15.5N lele.#E 70 2B3 10 17.2N lo%.3g 15 747 0
1BLB00L 154N 15Be1E 65 15438 159.0E 60 52 -5 15.3N 160.6E 70 296 20 35.9N l62+3E 75 740 =S
1900002 15.6N 1579t 90 153N 158.7/E 75 4% ~15 15.2N 16UVE 90 340 30 546N 16Le7E 90 Bu7 0
1906007 15.8N 157.1c B0 15.8N 157.3E 90 11 10 15.8nN 157.3E 100 254 30 1e.ON 158.6t 100 €87 190
1912002 15.9N 156.5t 60 15BN 156.7€ 90 13 30 15.9N 154+7E 410 217 35 Jb6.4N 1SLeBt 125 375 35
1918007 15.9N 155456 50 15.8N 156426 95 41 45 15.9n 15¢e2E 115 289 35 M6.6N J5l.4E 130 437 35
2000002 16.3N 15442E 60 15.9N 15S.0E 100 .52 40 16.3N 15¢42E 120 271 30 17.4N 149.0FE 130 377 35
2006002 16.8n 153.0€ 70 1648N 153.0E 85 0 15 20.2N 147¢5E BU 120 =10 33.4N 144.3E B0 82 -15
2012007 17.3N 161.28 75 17.2N 15186 80 35 5 19.8N 147.8E B 104 <10 22.7n 14%.8E 80 121 - 20
201B00Z 1778 149.5€ 80 17.7N 149.5E 8¢ 0 U 20.2N 143.8E 9U T3 =5 233.0N 140.7¢ 90 119 20
2100002 1B.0N 14748t 90 1840N 14842E 90 23 0 20.0n 142.6€ 100 123 5 33,08 13%.2E 100 242 5
106002 18,38 JHE 90 18.43N 146.3E 95 28 5 201N 14DeBt 100 196 5 23,9N 138.4t 100 270
192004 19038 138206 89 1%:dN 1iesdE 38§83 0:AN 143:3E 100 3% o3 233N 13T:aF 180 &1L ¢
211800Z 2047N 14540k 95 20+3N 14542E 95 26 0 23.7N 143.0c 100 77 10 3642N 14l.8E 100 257 10
2200007 21e6N 146440 95 218N 14349E 90 13 =5 27.2N 142.2E 85 62 ~ 20 34,28 143.3E 75 1i6 =10
22U60D0Z 22¢3N 143+4t 95 2246N 143.3E 105 19 10 27.¢N 162.2E 105 27 5 34.0N 143,28 85 S7T S
2212002 23¢3N 162.7C 100 23+5N 142.9E 110 16 U 2H.0N 162e2E 95 40 =5 weoys wevem  aa ma aa
221800Z 23468 142.0t 110 24+3N 142.3E 110 24 U0 2B.9N 144<8E 90 96 0 =cy- ===¢= —= = -
2300002 264,28 141.9E 105 26428 142.0E 110 5 05 32.2N 142e6E 90 12 5 aeypm memy= an =e -
2306002 2743N 14178 100 27+9N 14].7€ 110 6 10 33.7N 14244 90 101 10 - == me em s
2312002 2845N 14147E»100 283N 141.BE 110 13 10 --,- - ee Tee e mwtyr ee == e
231800Z JVW5SN 142.0E 90 30sL1N 141.6E 110 e6 20 --,- - . me meys  mam,- L
2400007 3243N 142.8c 85 32,38 142.3E 93 25 10 wey= cmmps o= w= ce mege - e -
2406002 343N 14403t 80 34e0N L444UE 100 23 20 w=-e- =ecwe= ==  =e em  sege — . -
Tvpnoons WHILE WINO ovER 35KTS ALL FORECASTS
WARNING 24~HR 48-HR T2-HR WARNING 24=HR “«8-HR 72<HR
AVERAGE FORECAST EAROR 22nM  LS6NM  353NM 634NN 2LNM  ISENM  3DINM  634NM
AVERAGE RIGHT ANGLE ERROR 10NN GBNM  121nM  207NM SNM 68NM  T2LNM  2uTNM
AVERAGE MAGNITUDE GF winC ERROR LZKTS 14KIS  1)}kTS 21KTS 11KTS  14K1y Llnls 21K1§
AVERAGE BIAS orouxuo 2ARGa 10KTS  "SKTS K13 “ixis 9KTS 5KT5 &KIS 1KTS
NUMBER GF FORECASTS 27 25 18 14 29 25 ] 14
o o 3
TYPHOON LORNA
06062 01 OCT TO @U00Z 03 OCT
BEST TRACK WARNING 24 HOYR FORECAST 48 HOUR FORECAST
EARORS ERRORS ERRORS
POSIT WIND POSIT WIND DST WIND POSIT WIND DST wIND P0511 WIND DST WIND
V106002 17e4N 1]13¢6E 60 1648N L113.7E 55 36 =5 15.6N L08.5E 85 156 10 «=y- Tew  me  me e
0112602 17e4N 11240E 65 172N 11242E 70 17 5 17.2N 106.8€ 85 66 10 w=y= - == e-
011B00Z 179N L1078 65 18.UN L10edE 70 8 S 20.5N L05.% 3V 148 =35 =eqe - - .-
0200002 1B40N 109+5E 65 18+0N LUFL.TE 65 11 U 20.iN 106e6E 5S¢ 143 S emu= - - e
0206007 1B.2N 1n8.2E 75 1B+2N L0B.IE 6% 6 =10 —eim cames == e ae aege - e ==
0212004 1Be2N 10736 75 1843N 107.1E 65 13 =10 evyms cacpm == = eo  caye -— == e
0218004 18.2N 106+5E €5 18+3N 10644E oS 8 0 emy= srees == ee ee aage .- == e
0300002 18,0N L05.49E 45 182N 10542 35 16 =10 <mys teces == s= wa sage e, co  we e
TYPHUUNS wHILE wINU QVER 35KTS ALL FORLLASTS
HANthb ¢~-nn 48R T72-HR WAKNING 24~HH &8-Hy 72=hR
AVERAGE FUKECAST EMRUR lanK 128 ONM ONM L4NM 128NN UNN ONM
AVEKAGE nIGHT ANGLE ERRUK 12ne LJINM ONM ONM 120m  11TNM OnM ONM
AVERaGE MAGNITUDE Ur WINL ERMUR 6Ky TISKTYS 0TS 0KTS 6KTS  L5KTS uxls OKls
AVERAGE BIAS OF WlNU ERRUR =3kI> =-3KT> (kTS  OKTS =3KTS “=3KTs OkIS QKIS
NUMotR OF FORLCASTS 8 4 Q ¢ ] 4 ] [

TYPHOON HELEN
00092 13 SEP 10 1200Z 16 SEP

102

|

72 HOUR FORECAST
EFRORS

PosS1T

23e LN
249N

——

129.2
15058

N

s
09

18

ST WINp

603
642

72 MOUR FORECAST
ERAORS
oSI winp

18,08
184UN
19.2N
1708
16s6MN
16+3N

177N
1820N

193N

2720
257N

2600

265N
278N

HOSIT

1S5,.1€

165,7€
167.3€

164, 1E
163,5E

159'as
14848E
146803E
145,8E

143.3E
163,2€
139,5€

138.3E
138, 1E
=382

ﬂOSlT

72 HOUR FORECAST
N ERROR!

winy

00
35

149

wiND

0SY

S



TYPHOON MARIE

fbup2 vS LCY 10U 1¥0uZ 1} OCT

BEST TRACK WARN ING . 24 HUUR FonEcast 48 HOuR FORECAST 72 HOUR FORECAST
. pos 1T £RRORS ERRORS - LRRORS ERRORS
i 0837 Winp POS 1 Wing DST WiNnD POS Wi ST w, ; D
0500002 140IN 16748E 45 14e4N 1€7.9E 3u 19 ~15 ]9.2N {14.95 53 pso 520 _-'foszT - YD OET win _-.foszT .= virg o "

0512U0Z 190N 1e7«lt 50 laedN 1E6740E  du 25 =2v Ssun 4ot Su 76 =g Pt o - - e
0515007 i4+1N 166+1c 50 14<n 166e3E 30 38 —su 1o.on 1835k 22 iz B oo ooz 0

gouuuuz 900N 16S.4E b0 loelh 166.TE 45 To =5 14.2n L64dBE 55 275 -35  14.2K 162.T€ 65 570 -30 1e.4N 159,BE 79 749 <35
6UOUUL 14e0N 164e3t 55 139N 16423 oy 6 5 13.98 le0etE B5 149 -10 x4 .4N IS/.0E 34 oh 153.5 us 3
Oblev0Z ihedn 1631t 75 1eadn 16302E 75 & 0 15.un 158e5t 95 115 00 363N 1534t 933 BRI InN 133GE [y S

QOIBUUL 1445N 161e68 BS L4edN 161.9E 7o 21 =10 14.9N 167.0 95 148 -05 17,08 1S5C.0t 120 298 5 19.ah 14B.UE 130 203 20

O070UU0L L%a9N 160e1E 9D léoBN L60LLE as 6 =5 161N 1S8.TE 415 95 20 I7.8N SSO.ek 130 1TL 20 ZO0.4N L4E,SE 130 &
G700uUs L542N 15844c 95 1542N 158486 90 23 <05 16.8N 16365 120 109 35 »9.IN i¥9.0e 130 177 a5 Ez.a: 162:05 130 {?5 53

0712002 15.6N 15640t 95 152N 15645 95 25 00 )b.sN )S0.7E 125 58 3¢ o8 2 5 ¢
0716082 10408 15447t 100 15+4N 155.3E wb 50 -05 17.4N 150.ut 125 &1 10 125.55-338 111 %3 55::2 i:S:SE }:g fg g%

0800u0Z LO45N 153+1E 95 16e3N US2.8E 1uu 21 05 19.4n 1e7.4€ L3679 2¢

0800U0L 17.0M 151ebe B35 JTeUN LIS149E luu 17 15 20438 Jabest L3¢ .96 25
0812u0Z 175N 150.uc 95 179N 150.0E luu 0 5 20.7N leés7E 130 95 2%

081ou0Z +7.5N 148e4k 115 1770 14Be2E Juu 17 =15 209N ja2edt l3v 109 20

1e3.2c 130 l¢e 25 25.1N 139.9E 10 218 a¢

Lacest 130 130 25 2549N 139,3E jeV  g9> <
108,90 125 176 35 26.2n 138.3F 3115 &by 2%

13903k 125 246 30 o8N 137.1E 145 894 35

O0Yvub0Z 1841N 147+4E 110 179N 14648E liv 3o 206N 1641.BE 43U 129 25 23468 138.5¢ JBU JIU U eme= mmege  me ae oo

v
09UbL0L $8+7N 146e5E 105 18«IN 14646E 115 61U 21.9N 163e5t 130 28 25 34428 Jeded: .
0912604 F7¢IN 1455 105 193N 14514E 115 6 10 ZI.9N lazeet 130 110 30 ab.gn xlotze {58 fgg %3
. 1

0916004 20e0N 144+5c 110 197N 14447E 13 21 22.9N lalebt L3¢ }50 35 D9.EN JIF.BE 320 520 40

l00UD0Z CUON 144418 tuS 207N la3e0E
1UUDuUZ €1eSN 14440t 105 21e7N 1a3¢3E
1012002 €CeTN a4k 1pu 224N 143.8L
1013002 2%40N 143¢8te 9y 24elN 14348E

15 29 10 24.4N 141a2€ 110 103 20 weem ===¢r e —a  aa
Lo 4l S 25.5N l41le4E 10U 208 5 eepe cmmys  ee e aa
Lo 21 10 27.2N 143.3E 100 209 10 =eyp-
v 6 15 30.7N le4.9t 100 125 20 =ey-

11uvuuZ 25468 14398 90 2543N 1a3.9E luo 18 1V w-pe  —ame= - me ee ceye —emg. - - -

1100UUZ 746N 14445t 95 273N 144426 95 24 @ --.-
111cvDs 246K 1abedt 9D 292N 1464,4E 95 2o S eme-

1130002 31+9N 14649t d0 317N 14649 9y 12 10 - =mym

- - ce emge wemg= - - -

-— o e amge  wam - - - -

- - em mmge  =wm = - - e

TYPHUONS whILE WINU oV¥ER 35KTS ALL FORECASTS
] ) WARNIAG 24—HR A8.HA T2=HR WARNING 24=HK + 48-Hr  72-rR
A;ERAGE FORECAST EHRUR ZENF  122NM 295NM  2U9INM 22hM 122NN SHAR 2BYNM
AVERAGE RAGHT ARGLE ERKOR I5NM  GUNM_ 109NM  LIONK ISNM  GONM_ luBAM
AYLRAGE MAGNITUDE OF wiku ERROR 9KIS  ZIKTS 2oKTS  25KTS 9KTS z?xls “eas1s lgsxls
AVERAGE BLAS OF wlho ERARUR =1KT> IKTS  €OkTS 19KTS «1kTS KIS 1 1
NUhotk OF FORECASTS 271 © 23 le 12 2% 2;“ fﬁ“-5 {gn s

T 1 €

TYPHOON NANCY

0600z 16 OCT 10 12002 21 0oCT

EST TRACK WARNING 24 nOUR FORECAST 48 YOURF FORECAST 72 HOUR FDRECAST
uesT " ERKORS ERRONS ERhORS tAROAS
POSIT wiND POSLT Winy  UST wiNg FOSIY WiNU  OST winp posxT WiND UST WINU PosSIT wWIND psl WIND
16U000Z 15.TN 16946E 35 15e8N 169e4E 3u 13 =5 1743N 167¢0t 55 320 =S ==y mem me ee == mmgw weage  =F -

6le 15.8n O 35 1549N LE9ZE 40 13 5 17.0N 16649E 55 &8 =20 JR.ON 163.7F €0 216 «40 19.08 160,0E 70 191 -2¢
118004 1200 16900 25 12030 16818E a0 42 -10 170in des0r 55 182 <30 JE.IN lo2.BE 60 225 o 19.2n 159.1E 10 192 =20

1Tuuv0l 1SedN 166456 60 157N Lb6.8E Ty 18 10 360N 163e1E Y0 93 0 17.3N 1SH.BE 100 166 -p5  19.0N 155,0F 313 %
Tuov0s 1549 WSt 70 159N 165.7E 75 11 5 166N 161e6E BS 66 =10 I7.IN 457.8L 95 191 -05 18.HN 19S,VE 308 2¢
{7Y¢302 1931: §2§.5£ 75 12.on 1o4e3E  su 6 5 17.0N loUecE 90 08 =10 MBe2N 15G.4E 95 222 0 19+4n 153,8E 423 30
1718002 16.4N 162.9t 85 165N L62.9E By 6 =5 1B.UN 1S5BeSE 9U 56 .10 }9.3IN IS4 TE 95 265 5 20.kx 151.HE 514 3%

18uuvus 16,4 «7E YU 16+YN L0l.0E 85 4 =5 18.4N 156e8E 95 11S -10 20,18 J53.3€ 95 340 10 2le3N 151.0E YD G6T 35
lsuouof l?.h: igs.a: 99 17.3n lEG.bE L1S 13 20 19.2N 155.9t 120 156 20 20oEN 1:?:55 110 407 35 21 TN 1S0,4E 100 641 a0
8
8

18160tz 1B41N 159.9E Lup Lus0n 160.UE Lév 20 20.2n 156.HE 130 107 35 2z.0N 15%.0t 120 326 55 23.7N 152,UE 140 585 S5
1815002 18250 122:0F loo 180N 15815 i) 20 21.5N 155e5E 130 161 40 23+2N 152+8E 120 390 60 ome- mmegw G e 22

1900002 19478 15843E 105 19+6N 15745E 120 45 15 21.9N 153.9c 115 264 30 23.¢N LSé-bE 105 S0 45 wmem emage = == ee
190ouDZ 20498 158.0t 100 20.6N 158.0E 120 18 20 23.5N 157.3c 110 94 35 36.Em 158.2c 95 196 35
191cuds elebn {éa.u=- 9y 21.6N 137.0f 115 22 20 24.3N 157.3c 106 115 35 328.78 lolelE 80 233 25
1916002 22.3N 158428 90 22+6N 157.5E 110 43 20 25,9N 158.3c 90 116 30 eeym oy oo oo oo
2 24 JSE 85 23.0n I9BJLE 100 23 15 25.7N 154.6E 80 121 2¢ o= me A wm
Ehvavns E3an 13830 42 E:0N MZEiiE 18T &) 20 Salin 1385 > TS 48

201cuD2 2%42N 15940t b5 264N 1D9.9E BS 40 2u 28.7N letsIE 60 274 5
2018002 244SN [5GedE 50 25+3N 16047E 75 68 15 w-es mecam e Tes e

21luvu0Z 2948N 1€0+6E 60 24+8N 160.vE 80 33 20 eeym wem,- -— — -

2106002 22e¢IN 1615E 6y 251N 160.8E 75 38 15
2112002 29¢5N 162.6L 55 259N 16248t 65 i1 v

TYPHOONS WHILE wINOD gVEH 3SKTS ALL FORECASTS
WAHNIRG  Z4=hK  4B_HR 72=HK WARNING 24=-Hi “48-R 72-nR
AVERAGE FORECAST ERROR 25NN 135NN 2B2nM  4228M ZoNM  I3SNM  ZUANN  422NM
AVERAGE RIGHT ANGLE ERRUH LanNN  T9BNM  ]197uM  246NM Tehm  SENM  19PAM  246NM
AVERAGE MAGLNITUDE OF WING ERHOR 16KIS 22KTS <2uk1S  31IKTS 16KTS  22x¥5 2uxkI¥S 31KIS
AVERAGE BIAS OF WIND EHRULA 14KIS 12KTS  18kTS  ZIKTS 1aKTS  J2xT5  toxlS  2IKTS
NUMBER OF FURECASTS 22 18 13 9 22 18 13 v

s 3 2

103



BEST TRACK WARKING 24 HOUR FORECAST 46 HOUR FORECAST
ERRORS "ERRORS E£Rh
POSTY WIND POSIT  ~ WIND DSIT WIN POSIY WING DST wIN F0SIT ving st
220000Z B.IN 174.1€E 60 HeON I76.3E 0 13 {DD 845N 171.05 10 "BS {GP 19e6N 16146 11 104
2206002 B.2N 174.0E 60 862N 173.0E 75 26 15  B.8N 17043E 100 8) 45 0.ON i06.9t 115 lua
2212007 8.6N 173.8c 65 8.2n 173.9E 75 25 10  8.6N 171.8E 100 113 45 19.3N 1oB.8k 115 255
2218002 941N 173.1e 65 He9N 173.5E 65 26 U 9.7N 171e6E 70 136 10 10.5N lob.of 75 248
2300002 Ye3N 172426 60 943N 17241E o5 6 05 10.6N 16B43E 70 36 10 116N 16%3E 75 Lle
2306002 9e6R 1714t 55 GebN 171.7E o5 18 10 10.7N 16B.SE 68 105 g5 114SN 105¢0E 70 247
2312002 995 170.4t 55 9e8N 171.0E 65 36 10 11.0N le7.7E 60 142 10 )Z.2Nn 10%.28 70 301
231800Z 1044N 1694t 60 10+5N 169.4E 65 6 9 12.0N 165e9E 60 112 5 J¥3.3N io2.5k 70 269
240000Z 11e2K 16B+3E 60 11.UN 168.5E ©5 17 5 11.9N loé«3E 80 108 25 340N 16U 0E 65 190
2406007 Llo6N 167.0E 55 11e®N 16748E 45 47 ~10 12,6n 165.2E 6U 239 05 ¥3.6N lel.6t 65 358
2412002 12,20 165.6E 50 124N 165.7E 50 13 00 14.0N lele.4E 60 122 5 FeoIN 158,06 75 1>l
241800Z 1242N 164+0E 55 11o7N 163.9E S0 30 =5 11.0N 157.8E 735 167 10 114eN 15¢e7c S0 289
2500002 12+6N 162+46E 65 123N 16240E 50 ~ L8 =5 12.2N 156¢6E 60 109 =15 F2.6n 1S5U6E 75 241
2506007 13.5N 161.2¢ 355 13+1N 16I.0E 50 27 05 13.2N 154¢6E 60 “94 =25 J3.6N leBe2E 75 234
2512002 A: 3t 55 1aelN 199.2E 55 19 U 15.0N 151.9E 65 98 -10 Dbe.ON 145.0E B0 159
2518007 1 189:30 28 I3 133068 82 3 a0 100N 121I2E 82 109 IS 1016N I8Alet 8o 288
2600002 34 156+9E 75 13.8N 15646E 65 21 -1U 14.2N 150.TE 75 165--15 )S 2N 14v.8E 85 318
2606002 1445N 155.5t 85 l4elN 155.7E 8y 27 =9 14.8N I50.1E 100 208 =5 3S.3IN 144.5€ 110 392
2612002 15,1N [53.6t 75 14.9N 153.7E dS I3 10 16468 L47.8E 100 129 =5 18.4N 142,38 110 280
2610002 15.9N 1515t B0 165+9N 180.7E LU0 46 20 1842N 142.2E 115 184 10 205N L3T.SE 100 4ve
2700007 1647 SE 1609N 149.8E 100 2} 10 19.1N 143.9E L1085 10 Z1.EN iaV.4E 95 327
3780007 d9aIn 143:3F a8 foq 103a0E 0D T4 M8 OARN &R 110 00 Db BNISN Ldulke @S a2
2712002 18e3N 146.9E 105 181N 16643E 115 13 10 2l.0N L4le4E 100 134 0 =ope P
2718002 13.4N 145.2t 105 1945N 145.0E 115 13 10 264iN 141.2E "85 120 =5 =-ue - ==
2800002 2U.5N 14402E 100 204N 144.0F 315 13 15 24.6N 141.2E 90 228 5§ w-v- - e
2806002 21BN 143.6E 100 21¢7N 143,6E 110 6 10 25¢3N 142.8E 89 1T 5§ eay- .. m-
2812002 £340N 143¢3E 100 232N 143.2E 105 13 5 eve~ =e-e= o= o= oe eeye - -
2B1800Z c%e7N 143¢3bw 90 247N 143.4E 100 § 10 eme= wmmps  w=  ee = eege - ==
2900002 2743N 144.2E B5 2645N 143.6E 90 57 5 =mi= ewee= o= = os cege - .-
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BEST TRACK WARNING 24 HOUR FORECAST

ERRORS ERRORS

POSTT WIND f0sI1T MIND DST WIND PDSIT WiNd DSV winp
1412007 12e3N 178+4E 65 12.2N 179.1E 70 41 5 13.8N 175.6E 80 "7 10
1418002 1248N 177+4E 65 1248N 17840E 70 35 5 4.3 174e5E 80 81 -10
1500002 13430 176435 70 13.20 177.1E 75 47 95 14.7n W56 85 78 -15
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1518602 1443N 173+1E gg l4e6N 173.6E B0 34 .jg 16.2N 169+5E 90 40 -10
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1612002 15¢3N 170.6E 90 156N 170.4E 120 21 30 17.5N le6.%€ 130 92 5
1618002 156K 16948E 100 15.7N 169.9E 120 8 20 17.6N 16647€ 130 156 80
1700002 15¢8N 168.7E 100 15,78 168.BE 130 8 30 16.8N 165.3E 125 353 85
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TYPHOON THERESE

0600Z 01 DEC TO 0000Z 10 DEC

BEST TRACK WARNING 24 HOUR FORLCAST 48 HOUR FORECASY 72 MOUR FORECAST
ERRORS ERRORS
POS1IT NINO OST wIND PCSIT WING pS] wWinp
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POSIT WIND OST WIND
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0312002 FeIN 1248L 60 8e3IN 12443 S5 56 -05  9,5n 118.2E €5 179 10 206N il3.76 75 338 10 12.38n 110,0E &0 467 =15
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TYPHOONS WHILE WIND oVER 35KTS ALL FORECASTS

WARNING 24~-HR 4B.HR 72=HR WARNING 24~HR 4B=HR 72=HR

AVERAGE FORECAST ERROR LONM BONM  16INM  252NM 16NM BSNM  LOUNM  253NM

AVERAGE RIGHT ANGLE ERROR INM GUNM banM  126NM 10NM GONM YANM 126NN

AVERAGE MAGNITUDE OF WIND ERROR 4KTS 14KTS  18xTS 19KTS 4KTS 14KTS 18kTS 19KTS

AVERAGE BIAS OF wlNO ERROR “1kIS  =2KTS -iukTS ~18KTS =IKTS =zKTs =10k15 -j8Kis
NUMBER OF FORECASTS EL 32 25 21 3o 3z 25 21
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